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Vent Plug System for Storage Batteries 

This invention relates to a vent plug system for the cell opening of a storage battery, with 
a plug element incorporating an inner cartridge and a valve element. 

Similar plug systems have been known in prior art. The individual cells especially of 
recombination-type storage batteries have openings, usually threaded, and the pressure- 
activated valve permits the bleeding-off of built-up gases while preventing leakage or 
evaporation and, conversely, the undesirable entry of the outside atmosphere into the 
battery cell. 

US patent 4.052.534 describes a plug system in which a cup-shaped plug element serves 
to accommodate an elastic, slotted valve plate and an insert supporting the valve plate, 
both held by an additional cartridge which is itself connected to the plug element. A similar 
system is also described in DE 40 32 858, where, in addition to the aforementioned 
components such as the plug element, insert, valve plate and cartridge a complex valve- 
head disk is employed. As a feature inherent in the design, these earlier vent plug 
systems are quite long and necessarily involve a large number of components which 
require precise matching and complicated assembly in order to ensure reliable operation. 
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An enhanced version is described in DE 195 27 526, where a plug element 
accommodates an insert with a valve seat and associated valve. To keep the design 
compact, the insert with valve seat and valve element is housed in the cup-shaped plug 
element in such fashion that it is completely enclosed by the plug element without 
protruding from the latter. This requires a gas-tight connection between the insert and the 
plug element, i.e. between the outer perimeter of the insert and the inner circumference of 
the plug element. The individual components must be fabricated within very stringent 
tolerances and involve complex assembly since the insert can be forced in only to where it 
is flush with the plug element. In this case the respective lower front ends of the plug 
element and of the insert are in flush alignment on the same plane. Pushing the insert 
deeper would require a special tool. This makes the device and its assembly an 
uneconomical proposition. Yet if in the said flush position the contact needed for the 
operation of the valve is not attained, the valve element is not properly positioned and its 
functionality is no longer assured. Also, forcing the insert into the plug element involves 
mechanical impact on the plug element which can easily cause damage to its lower, open 
end face. This earlier design requires the matching of numerous components within 
precise tolerances as well as complex assembly operations in fitting these components 
together in exactly the right relative positions, all without damaging the plug element in 
any way and without compromising a gas-tight connection between the inner module and 
the plug element along their circumferential mating surfaces. 

Given the state of prior art, it is the objective of this invention to introduce an 
improved vent plug system of the type described whereby, without the need for excessive 
production tolerances, the smallest possible number of components can be combined, 
easily, cost-effectively and with a minimum of assembly operations, into a system that 
ensures reliable operation. As an overall requirement, this improved vent plug design is 
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intended to reduce the cost involved in producing the system. 

With industrially mass-produced elements of this nature, even minute simplifications in the 
fabrication and assembly of their components add up to substantial, significant cost 
savings. 

As the technical solution by which the design of the vent plug system of the type 
mentioned is improved, the plug element is cup-shaped with an outer contour adapted for 
insertion into, and sealing of, the ceil opening, it contains an internal cavity and a gas-port 
connection between said cavity and the outside, the inner cartridge is essentially 
cylindrical with an outer contour adapted for insertion in the cavity of the plug element and 
with a gas passage extending into the cavity, the valve element is designed as a separate 
element which can be mounted in the cavity and held in position by the inner cartridge and 
which, as a function of the gas pressure, establishes a gas-flow connection between the 
gas passage of the inner cartridge and the gas port of the plug element, the inner 
cartridge and the plug element can be joined in gas-tight fashion, and, when the system is 
assembled, the inner cartridge protrudes at least partially from the cavity of the plug 
element with an installation fitting. 

According to the invention, the inner cartridge is provided with an installation fitting by 
means of which it is possible to position the plug element in simple fashion and without 
compromising it due to any pressure applied during the assembly, to position the inner 
cartridge appropriately and, applying a certain force, to mount it along a specific path in a 
defined position relative to the plug element, with the installation fitting being the only point 
where force is applied. When the system is properly assembled, the installation fitting 
protrudes from the plug element. While this makes the axial length of the plug element 
slightly longer, the advantages derived in the fabrication and assembly make up for that. 
This protrusion is minor and does not negatively affect universal suitability of the vent plug 
system. 



Compared to prior art, these components do not have to be fabricated within such 
stringent production tolerances since the installed position is not derived from an 
alignment of specific parts of the inner cartridge, for instance its end face, relative to 
specific parts of the plug element, for instance its end face, but merely from the 
application of a predefined force and/or via a predefined path on the installation fitting of 
the inner cartridge after it was set up in its insertion position relative to the plug element. 
Moreover, there is no need for expensive assembly devices that would serve to drive the 
inner cartridge into the plug element for instance to or even beyond the flush level. 

The solution per this invention involves only three components that must be produced 
separately and may be individually varied depending on their intended functionalities. 
These three components are positioned in alignment with one another and then secured 
in place. By virtue of an installation fitting on the inner cartridge, which, when installed, 
protrudes axially from the plug element, it is possible to implement a gas-tight connection 
between the inner cartridge and the plug element around the lower end faces of both 
elements. According to one advantageous provision of the invention, the two elements, 
i.e. the plug element and the inner cartridge, are welded together in the area of their lower 
end faces. In particularly desirable fashion the installation fitting is annular in design and 
concentrically surrounded by an outer ring which, after the inner cartridge has been 
installed in the plug element, is fused onto the end face of, and thus welded onto, the plug 
element. A design of this nature further reduces the tolerance requirements in production. 
Welded together in the area of their mating circumferential surfaces, the inner cartridge 
and the plug element are thus connected in gas-tight fashion, while the actual functional 
surfaces of the plug element, meaning the gas passage and the valve-element backstop 
on the end face of the inner cartridge inserted in the plug element, are unaffected by this 
connection. 

In desirable fashion, the installation fitting and the connecting ring may be annular in 
design or in the form of ring segments whereby individual sectional projections can 
assume the same function. 
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What is important is that the force applied when the inner cartridge is inserted allows 
axially straight insertion of the cartridge in the plug element and that the weldment on the 
perimeter ensures an adequately strong and gas-tight connection with the end face of the 
plug element. 

In advantageous fashion the cavity in the plug element is provided with a backstop for the 
inner cartridge, so that the inner cartridge can be inserted only to a predefined stop 
position. The invention also provides for a barrier, i.e. a contact surface for the valve 
element. That contact surface may be situated on the inner front end of the cavity and 
preferably in the center thereof. The valve element, essentially disk-shaped, can rest 
against the contact surface, so that the end face of the inserted inner cartridge butts 
against the valve element, pressing it against the contact surface. The insertion of the 
valve element thus takes place in a defined position and with a defined amount of thrust. 
The valve element is preferably provided with a resilient valve lip which is movable as a 
function of the gas pressure. According to a desirable provision of the invention the 
essentially disk-shaped valve element rests against the end face of the inner cartridge and 
the contact surface of the plug element pushes it in gas-tight fashion against the end face 
of the inner cartridge. The valve lip may be an integral part of a surface segment of the 
valve element, responding to a certain gas pressure by establishing the gas-flow 
connection between the gas passage of the inner cartridge and the gas port of the plug 
element, allowing gas to escape into the atmosphere. 

The plug element and the inner cartridge and perhaps even the valve element may be 
produced by the injection-molding process. In this context, the invention provides for the 
sprues to be located outside the sealing and other functional surfaces. 

This invention thus introduces a simple vent plug system which consists of a minimum of 
individual components, separately manufacturable without the need for stringent 
tolerances and permitting easiest possible assembly. The valve element can be attached 



to the contact surface in the plug element which contact surface doubles as a counter- 
support for the valve. After the inner cartridge is aligned in its insertion position, a simple 
drive mandrel without any particular contouring other than its compatibility with the plug 
design, for instance a simple, flat ram, can be used to apply pressure on the installation 
fitting until the inner cartridge is properly positioned within the plug element and its front 
end extending into the cavity of the plug element rests in gas-tight fashion against the 
valve element. The backstop inside the plug element limits the depth of insertion. Apart 
from that, the drive-in depth depends only on the amount of force applied over a specific 
distance, so that in the assembly process any special characteristics of the individual 
components can be flexibly accommodated. After the inner cartridge has been driven in, a 
gas-tight junction is established between the outer, exposed front end of the plug element 
and the inner cartridge, preferably with the aid of material projections on the installation 
fitting or of specially incorporated sealing sections on the inner cartridge. Once the seal is 
established, the outside surface of the installation fitting serves no further purpose, so that 
any external damage due to the forced insertion or to the welding is of no negative 
consequence. To be sure, during the operation of the plug system the installation fitting 
protruding downward from it serves to return the fluid, i.e. to direct the drip flow, whereby 
drip-off fluid is returned to the cell in simple and reliable fashion. This function, however, is 
not compromised by any external changes of or damage to the installation fitting on its 
end face or outer surface. 

This invention permits substantial cost savings in the production and assembly of the 
individual components of a vent plug system, the result being not only significant cost- 
effectiveness but technical simplification as well especially in terms of less stringent 
tolerance requirements and the assembly process in general, given that no special 
assembly tools or procedures are necessary. 
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Other advantages and features of this invention will be evident from the following 
description with reference to the drawings in which - 

Fig. 1 shows a vent plug system incorporating an inner cartridge, positioned in a plug 
element and welded gas-tight, as well as a valve element; 

Fig. 2 illustrates the vent plug system per fig. 1 prior to the welding of the inner cartridge; 

Fig. 3 depicts the inner cartridge contained in the vent plug system per fig. 1 ; and 

Fig. 4 shows the valve element contained in the vent plug system per fig. 1 . 

Fig. 1 illustrates a vent plug system 10 for the cell opening of a storage battery, not 
shown, with a plug element 16 incorporating an inner cartridge 12 and a valve element 14. 
The plug element 16 is cup-shaped, with an outer contour 18 adapted for insertion in and 
sealing of the cell opening, an internal cavity 20 and a gas port 28 between the cavity 20 
and the outside surface 24 (fig. 2). The inner cartridge 12 is cylindrical, with an outer 
contour 36 (fig. 3) matching the shape of the cavity 20 of the plug element 16, and with a 
gas passage 26 that opens into the cavity 20. 

The valve element 14 is designed as a separate entity held in place in the cavity 20 by the 
inner cartridge 12. As a function of the gas pressure, it establishes a gas-flow connection 
22 between the gas passage 26 of the inner cartridge 12 and the gas port 28 of the plug 
element 16. 

The inner cartridge 12 and the plug element 16 are joined in gas-tight fashion. When the 
inner cartridge is installed, an installation fitting 30 (fig. 3) partly protrudes from the cavity 
20 of the plug element 16. 



The installation fitting 30 is constituted of the inside of two concentrically positioned 
annular elements 32, 34. The outer ring 32 is welded to the plug element 16 which is 
provided with a corresponding annular rim 51. In the direction of the valve element 14, the 
inner cartridge 12 features a recess 50 (fig. 3) which, in the assembled state of the 
system, butts against a backstop shoulder 44 of the plug element 16. The plug element 16 
contains a valve countersupport 38 as a stop for the valve body 14. The valve body 14 
features a pressure-responsive, movable valve lip 40 (fig. 4) which in conjunction with the 
end face 46 of the inner cartridge 12 constitutes a valve. The plug element 16 and the 
inner cartridge 12 are injection-molded components whose sprues are located outside the 
functional surfaces. In the assembly process, the valve element 14 is axially introduced 
through the bore 48 of the inner cartridge 12. 

By way of the installation fitting 30, with its pressure point constituted of its circular end 
face, the inner cartridge 12 can be pressed into the plug element 16 using a tool with only 
a minor positioning effort. Prior to that the valve element 14 may be placed in the plug 
element 16 or on the inner cartridge 12. There are no particularly stringent tolerance 
requirements for the tool or for the components because, after the inner cartridge 12 has 
reached its end position in the plug element 16, the installation fitting 30 still protrudes 
from the plug element 16. On their part, axial tolerances of the components can be 
compensated for to an extent since the inner cartridge 14 is inserted all the way to the 
defined backstop 44. 

In this manner, the valve element 14 is in a functionally important, defined state by virtue 
of a defined force acting on it. This state also determines the gas discharge pressure at 
the opening of the valve constituted of the front end 46 of the inner cartridge 12 and the 
valve lip 40 of the valve element 14. Assembly-related damage and any corresponding 
effect on the function of the valve is thus minimized. 

Considering the individual features, the expert will arrive at additional practical 
combinations. 
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List of Reference Numbers 



10 


Vent plug system 


40 


Valve lip 


12 


inner cartridge 


44 


Backstop shoulder 


14 


Valve element 


46 


Front end, face 


16 


Plug element 


48 


Bore 


18 


Outer contour 


50 


Recess 


20 


Cavity 


51 


Annular rim 


22 


Gas connection 






24 


Outer surface 






26 


Gas passage 






28 


Gas port 






30 


Installation fitting 






32 


Annular element (outer ring) 






34 


Annular element 






36 


Outer contour 






38 


Valve countersupport 







